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率则相反。盐度 30 PSU 处理下的无瓣海桑果实的漂浮率和总破裂率分别是 0、
10、20 PSU 的 4 倍、12.2 倍、4 倍和 0.43、0.63、和 0.90 倍。 
无瓣海桑种子脱离果实与否直接影响到种子的活力，以果实状态保存的种子，







27723 ind·m-2。而扩散距离达 530 m 时，仅为 118 ind·m-2。在垂直方向上，无瓣
海桑种子分布主要集中在土壤层 0-10 cm 中，10 cm 以下的密度相对较低。基于


























































Sonneratia apetala has been widely cultivated in coastal areas of South China 
due to its fast-growing and stress-resistant physiological characteristics since its 
introduction into China in the 1980s. Recently, invasive potential of the exotic species 
becomes more and more atrractive with the increase of the S. apetala plantation area. 
The mangrove protection area of Beijia Village of Leizhou Bay was the main research 
area. Through the field investigation of the fruit litter, fruit floating, soil seed bank, 
forest-gap colonization and the laboratory experiment of light stress, we have got 
some scientific data which will benefit  the future research on how to manage the S. 
apetalaplantation. The results are given as following: 
The high fruiting stage of S. apetala became appears two times one year, the 
autumn and the spring. The diameter and weight of autumn fruits are larger than those 
of spring fruits. The floating ability of S. apetala w increases with the increacement of 
salinity. The fruit pericarp-breaking rate of S. apetala was negatively correlated with 
salinity. The total fruit pericarp-breaking rate of 30 PSU was 0.43, 0.63 and 0.90 times 
higher than that of 0 PSU, 10 PSU and 20 PSU. 
Seedlessness of S. apetala has a direct effect on seed vigor. The seed germination 
rate was 84.33% at the 90th day and less than 5% when the seed was preserved. The 
thickness of soil cover had significant effects on the germination rate, germination 
potential and germination index of S. apetala. According to the experimental results 
of the relationship between pericarp-breaking and salinity, the high salinity seawater 
environment can improve the effective diffusion time of Sonneratia apetala by 
reducing fruit rupture. In addition, appropriate soil cover with thickness <1.5 cm  
promoted seed germination of S. apetala, but thickness >2 cm reduced the 
germination rate. 
The spatial distribution of the seeds bank of S. apetala was affected by tide,  
and distributed in partern of Gaussian function. Therefore, the density of seed banks 















dispersal distance of 530 m. The vertical profile investigation show that the 0-10 cm 
soil layer contained most part of the deposited seeds. Based on NDVI, the vegetation 
coverage of S. apetala did not show a typical Gaussian model, but showed a stratified 
diffusion characteristic which based on the diffuse kernel (Dispersal kernels). 
Field investigation showed that gap was the main regeionof S. apetala seedlings 
into native mangroves, and the gap size and position in the gap had a direct impact on 
the survival rate of S. apetala seedlings. The survival rate of transplanted seedlings 
with the increasing gap area. was 8.89%, 12.22% and 20.00% after one year, 
respectively, compared with the area of typical canopy area (4 m2, 9 m2, 16 m2). 
While its base diameter and biomass growth also increased accordingly. For the same 
gap (16 m2), the light intensity decreased from 74.96% to 18.77% from the center to 
the edge, and the survival rate of the one-year seedlings reduced from 49% to 0%. The 
results showed that the main environmental factors affecting the growth of S. apetala 
in the gaps were illumination factors. 
The light saturation point of S. apetala seedling under the shading rate of 0%, 
21%, 45%, 92% treatment were 409.48 µmol·m-2·s-1, 303.84 µmol·m-2·s-1, 259.28 
µmol·m-2·s-1, 223.04 µmol·m-2·s-1, respectively, which indicated that the light 
saturation point of the seedlings decreased gradually with the increase of shading rate, 
while the light compensation point difference was not significant . The results also 
showed that the light compensation point of S. apetala did not change obviously, 
which was 12.77-18.33 μmol· m-2·s-1, which indicated that S. apetala had less ability 
to adapt to low light environment. The results indicated that the MDA contents was 
decreased, but SOD and POD activity was increased, and these physiological changes  
indicated that shading rate could lead to light stress. This also explained that the S. 
apetala in the area of different gaps in the light irradiation within the poor location, 
the phenomenon of poor regeneration or death. 
 






































积缩小了 35%，并且仍然在以每年 2.1%的速率在消失(Kauffman et al.，2009)。
近些年，虽然红树林生态恶化问题得到了各国的重视，但仍以每年 0.66%的速率
在减少中(Kuenzer，2011)。我国的红树林生态湿地由于 80 年代围塘养殖、城市
开发、海岸工程等建设措施，造成了红树林生态系统的崩溃，林分锐减 (Tri et al.，





























2004)。属海桑科，海桑属。成年无瓣海桑树高一般在 15-20 m 之间，胸径为 25-30 
cm(王淑元等，1996)。无瓣海桑主要生活在低潮带的泥质滩涂上，生长迅速，可
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